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Morphological and archaeological studies suggest that the Americas were first occupied by non-1 3
Mongoloids with Australo-Melanesian traits (the Paleoamerican model), which was 1 4 subsequently followed by Southwest Europeans coming in along the pack ice of the North 1 5
Atlantic Ocean (the Solutrean model) and by East Asians and Siberians arriving by way of the 1 6
Bering Strait. Past DNA studies, however, have produced different accounts. With a better 1 7
understanding of genetic diversity, we have now reinterpreted public DNA data. Consistent with 1 8 our recent finding of a close relationship between South Pacific populations and Denisovans or 1 9
Neanderthals who were archaic Africans with Eurasian admixtures, the ~9500 year old 2 0
Kennewick Man skeleton with Australo-Melanesian affinity from North America was about 2 1 equally related to Europeans and Africans, least related to East Asians among present-day 2 2 people, and most related to the ~42000 year old Neanderthal Mezmaiskaya-2 from Adygea 2 3
Russia among ancient Eurasian DNAs. The ~12700 year old Anzick-1 of the Clovis culture was 2 4 most related to the ~18720 year old El Miron of the Magdalenian culture in Spain among ancient 2 5
DNAs. Amerindian mtDNA haplotypes, unlike their Eurasian sister haplotypes, share informative 2 6
SNPs with Australo-Melanesians, Africans, or Neanderthals. These results suggest a unifying 2 7 account of informative findings on the settlement of the Americas. 2 8
Introduction: 3 4
Morphological analyses of early skeletons in the Americas have suggested that characteristics 3 5 of some Pleistocene and early Holocene skeletons are different from present-day Native 3 6
Americans and fall within the variation of present-day indigenous people in South Pacific 3 7
(Australians, Melanesians, Polynesians, and Negritos) and certain sub-Saharan African groups 3 8 1-5 . This is particularly so for the first South Americans, while the first North Americans seem to 3 9
occupy an unresolved morphological position between modern South Pacific Patagonians that were considered to be relicts of an early migration into the Americas and 6 2 closely related to Australo-Melanesians are shown to be genetically related to contemporary 6 3 Native Americans 18, 19 . Genome sequencing of a ~24000 year old Mal'ta (MA-1) skeleton 6 4 suggests that Native Americans are derived from a mixture of populations that are related to the 6 5
Mal'ta lineage as well as one or more unknown East-Asian lineages 20 . The ~12700 year old 6 6
Anzick-1 genome of the Clovis culture was also thought to be derived from MA-1 and directly 6 7 ancestral to many contemporary Native Americans 21 .
8
Why the dramatic differences between the molecular and non-molecular results? We have 6
Germany 45 than with the ~45000 year old Siberian Ust'-Ishim 46 in their distance to all 1kGP 1 3 6 samples (Supplemental Fig. S2A in distance to 1kGP, we selected two PEL samples with one being top ranked and the other 1 6 5 bottom ranked among PEL samples, and measured their genetic distance to the 5 major groups 1 6 6 in 1kGP. These two PEL samples were about similarly related to non-African groups but the one 1 6 7 most related to Mezmaiskaya, PEL_HG02006, was much closer to Africans than the other, 1 6 8 PEL_HG01927, and more related to Africans than to East Asians ( Fig. 2A ). This differential 1 6 9 relatedness to Africans could not be observed when fast evolving SNPs, a random set of 250K 1 7 0
SNPs representing genome average as described previously 30 , were used to measure distance, 1 7 1 consistent with previous failure to detect African admixtures using what are now realized to be 1 7 2
adaptive SNPs (Fig. 2B ). 1 7 3
To further confirm the above results that the African ancestry in the PEL samples may not have 1 7 4 come from recent African admixture as in the case of PUR and CLM, we examined the genetic 1 7 5 distances to 1kGP for all American samples that showed close relationships with Africans as 1 7 6
indicated by PCA plot, including 2 PEL, 4 PUR, and 4 CLM samples ( Supplementary Fig. S5 ). 1 7 7
Unlike the two PEL genomes that were far closer to American (AMR) than to non-AMR groups 1 7 8 (P<0.01), the other samples all failed to show significant closer relationships with AMR relative 1 7 9
to AFR samples ( Fig. 2C ). These results confirm that the African ancestries in the two PEL 1 8 0 individuals were different from those in the PUR and CLM individuals. and Aleutians, Kennewick Man was the most related to Puego-Patagonians and Saqqaq the 1 9 1 least related (largest ratio in R to Puego-Patagonias vs R to Eskimos/Aleutians), consistent with 1 9 2 expectations (Fig. 3A) . Unlike Saqqaq, USR1 from Alaska was more related to South 1 9 3
Amerindians than to Eskimos/Aleutians. We also examined ancient and present-day Europeans 1 9 4
and found that ancient hunter gatherers from Georgia or Caucasus (CHG, ~9700 year old 1 9 5
Kotias and ~13300 year old Satsurblia) were more related to Fuego-Patagonians than to 1 9 6
Eskimos/Aleutians 50,51 , whereas the opposite was found for ancient Western hunter gatherers, 1 9 7 farmers, Eastern hunter gatherers, and present day Europeans ( Fig. 3A and Supplementary Fig.  1  9  8 S6). Consistently, CHG was more related to Neanderthal Altai and Mezmaiskaya-1 among all 1 9 9
ancient DNAs examined (Fig. 3B) We examined the Solutrean hypothesis by testing whether Anzick-1 may be specifically related 2 2 6
to the ~18720 year old El Miron from the Magdalenian culture in Spain that was immediately 2 2 7 preceded by the Solutrean 54 . In distance to EUR samples, El Miron was the only ancient DNA 2 2 8 among all examined that showed positive correlation only with Anzick-1 but not with the other 2 2 9 two ancient Amerindians Kennewick Man and Saqqaq (Fig. 4A) . El Miron was also more related 2 3 0 to Anzick-1 than to USR1. The correlation of other European aDNAs with Anzick-1 likely 2 3 1 indicates a general European element but not special ancestry relationship as they were also 2 3 2 similarly correlated with the other three ancient Amerindians. The ~7300 year old farmer CB13 2 3 3 from Spain was the most correlated with Anzick-1 among European aDNAs, consistent with a 2 3 4 special connection between El Miron and Anzick-1 and local genetic continuity. Among 2 3 5
European aDNAs with age >15 kyr old, El Miron was unique in being far more related to Anzick-2 3 6 1 than to the other 3 ancient Amerindians (Kennewick Man, Saqqaq and USR1) ( Figure 4B ).
3 7
As the number of informative slow SNPs available for El Miron (582) was relatively small due to 2 3 8 low coverage, we verified that they were good enough to show highest R value with La Brana-1 2 3 9 among 25 ancient DNA genomes as might be expected given that both were from Spain ( Fig and vice versa among all aDNAs of similar ages from Europe ( Supplementary Fig. S7 ). Unlike 2 4 6 previous findings of MA-1 being closest to contemporary Amerindians 20 , our results showed 2 4 7
MA-1 to be closest to contemporary EUR followed by highly admixed CLM and PUR groups, 2 4 8 which is more consistent with expectation based on the location of MA-1 in Siberia 2 4 9
( Supplementary Fig. S8 ). We next asked whether the American group of 1kGP may contain individuals specifically related 2 5 9
to El Miron. Of all 352 MXL, PEL, CLM, and PUR samples, we found one MXL_NA19764 that 2 6 0 correlated with El Miron and La Brana-1 but not with the ~14000 year old Villabruna from Italy 2 6 1 (898 slow SNPs) and the ~30000 year old Vestonice-16 ( Figure 5A ). Interestingly, a significant 2 6 2 fraction of the samples (0.28 MXL, 0.14 PEL, 0.13 CLM, 0.11 PUR) showed negative correlation 2 6 3 with El Miron while only a few samples did so for 26 other ancient European genomes examined 2 6 4 ( Figure 5A , Supplementary 
